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SEQUENCE LISTING 

<110> ASANO Shinichiro et al. 

<120> Protein Having Insect icidal Activity, DNA Coding Said Protein, Pest 
Control Agent and Pest Control Method 

<130> BOF-3887PCT 

<150> IP 2000-236140 
<151> 2000-08-03 

<160> 3 

<210> 1 
<211> 1167 
<212> PRT 

<213> Baci 1 lus thuringiens is 
<400> 1 

Met Ser Pro Asn Asn Gin Asn Glu Tyr Glu He Leu Asp Ala Ser Ser 
15 10 15 

Ser Thr Ser Val Ser Asp Asn Ser Val Arg Tyr Pro Leu Ala Asn Asp 
20 25 30 

Gin Thr Thr Thr Leu Gin Asn Met Asn Tyr Lys Asp Tyr Leu Arg Met 
35 40 45 

Ser Glu Gly Glu Asn Pro Glu Leu Phe Gly Asn Pro Glu Thr Phe He 
50 55 60 

Ser Ser Ser Thr Val Gin Thr Gly He Gly He Val Gly Gin Val Leu 
65 70 75 80 

Gly Ala Leu Gly Val Pro Phe Ala Gly Gin lie Ala Ser Phe Tyr Ser 
85 90 95 
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Phe He Val Gly Gin Leu Trp Pro Ser Ser Thr Val Ser Val Trp Glu 
100 105 110 

Met He Met Lys Gin Val Glu Asp Leu lie Asp Gin Lys lie Thr Asp 
115 120 125 

Ser Val Arg Lys Thr Ala Leu Ala Gly Leu Gin Gly Leu Gly Asp Gly 
130 135 140 

Leu Asp Val Tyr Gin Lys Ser Leu Lys Asn Trp Leu Glu Asn Arg Asn 
145 150 155 160 

Asp Thr Arg Ala Arg Ser Val Val Val Thr Gin Tyr He Ala Leu Glu 
165 170 175 

Leu Asp Phe Val Ala Lys He Pro Ser Phe Ala He Ser Gly Gin Glu 
180 185 190 

Val Pro Leu Leu Ser Val Tyr Ala Gin Ala Ala Asn Leu His Leu Leu 
195 200 205 

Leu Leu Arg Asp Ala Ser He Phe Gly Ala Glu Trp Gly Phe Thr Pro 
210 215 220 

Gly Glu He Ser Thr Phe Tyr Asp Arg Gin Val Thr Arg Thr Ala Gin 

225 230 235 240 

Tyr Ser Asp Tyr Cys Val Lys Trp Tyr Asn Thr Gly Leu Asp Lys Leu 
245 250 255 

Lys Gly Thr Asn Ala Ala Ser Trp Leu Lys Tyr His Gin Phe Arg Arg 
260 265 270 

Glu Met Thr Leu Leu Val Leu Asp Leu Val Ala Leu Phe Pro Asn Tyr 

275 280 285 

Asp Thr Arg Thr Tyr Pro He Glu Thr Thr Ala Gin Leu Thr Arg Glu 
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Val Tyr Thr Asp Pro lie Val Phe Asn Arg Glu Thr Ser Gly Gly Phe 
305 310 315 320 

Cys Arg Arg Trp Ser Leu Asn Ser Asp lie Ser Phe Ser Glu Val Glu 
325 330 335 

Ser Ala Val lie Arg Ser Pro His Leu Phe Asp He Leu Ser Glu He 
340 345 350 

Glu Phe Tyr Thr Thr Arg Ala Gly Leu Pro Leu Asn Asn Thr Glu Tyr 
355 360 365 

Leu Glu Tyr Trp Val Gly His Ser He Lys Tyr Lys Asn Thr Asn Ala 
370 375 380 

Ser Ser Ala Leu Glu Arg Asn Tyr Gly Thr He Thr Ser Asn Lys He 
385 390 395 400 

Lys Tyr Tyr Asp Leu Ala Asn Lys Asp He Phe Gin Val Arg Ser Leu 
405 410 415 

Gly Ala Asp Leu Ala Asn Tyr Tyr Ala Gin Val Tyr Gly Val Pro Tyr 
420 425 430 

Ala Ser Phe Thr Leu Leu Asp Lys Asn Thr Gly Ser Gly Ser Val Gly 
435 440 445 

Gly Phe Thr Tyr Ser Lys Pro His Thr Thr Met Gin Val Cys Thr Gin 
450 455 460 

Asn Tyr Asn Thr He Asp Glu He Pro Pro Glu Asn Glu Pro Leu Ser 
465 470 475 480 



Arg Gly Tyr Ser His Arg Leu Ser His He Thr Ser Tyr Ser Phe Ser 
485 490 495 
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Lys Asn Ala Ser Ser Pro Ala Arg Tyr Gly Asn Leu Pro Val Phe Ala 
500 505 510 

Trp Thr His Arg Ser Ala Asp Val Thr Asn Thr Val Tyr Ser Asp Lys 
515 520 525 

He Thr Gin He Pro Val Val Lys Ala His Thr Leu Val Ser Gly Thr 
530 535 540 

Thr Val He Lys Gly Pro Gly Phe Thr Gly Gly Asn He Leu Lys Arg 
545 550 555 560 

Thr Ser Ser Gly Pro Leu Ala Tyr Thr Ser Val Ser Val Lys Ser Pro 
565 570 575 

Leu Ser Gin Arg Tyr Arg Ala Arg He Arg Tyr Ala Ser Thr Thr Asn 
580 585 590 

Leu Arg Leu Phe Val Thr He Ser Gly Thr Arg He Tyr Ser He Asn 
595 600 605 

Val Asn Lys Thr Met Asn Lys Gly Asp Asp Leu Thr Phe Asn Thr Phe 
610 615 620 

Asp Leu Ala Thr He Gly Thr Ala Phe Thr Phe Ser Asn Tyr Ser Asp 
625 630 635 640 

Ser Leu Thr Val Gly Ala Asp Ser Phe Ala Ser Gly Gly Glu Val Tyr 
645 650 655 

Val Asp Lys Phe Glu Leu He Pro Val Asn Ala Thr Phe Glu Ala Glu 
660 665 670 

Glu Asp Leu Asp Val Ala Lys Lys Ala Val Asn Gly Leu Phe Thr Ser 
675 680 685 

Lys Lys Asp Ala Leu Gin Thr Ser Val Thr Asp Tyr Gin Val Asn Gin 
690 695 700 
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Ala Ala Asn Leu Val Glu Cys Leu Ser Asp Glu Leu Tyr Pro Asn Glu 
705 710 715 720 



Lys Arg Met Leu Trp Asp Ala Val Lys Glu Ala Lys Arg Leu Val Gin 
725 730 735 



Ala Arg Asn Leu Leu Gin Asp Thr Gly Phe Asn Arg He Asn Gly Glu 
740 745 750 



Asn Gly Trp Thr Gly Ser Thr Gly He Glu Val Ala Glu Gly Asp Val 
755 760 765 



Leu Phe Lys Asp Arg Ser Leu Arg Leu Thr Ser Ala Arg Glu He Asp 
770 775 780 



Thr Glu Thr Tyr Pro Thr Tyr Leu Tyr Gin Gin He Asp Glu Ser Leu 
785 790 795 800 



Leu Lys Pro Tyr Thr Arg Tyr Lys Leu Lys Gly Phe He Gly Ser Ser 
805 810 815 



Gin Asp Leu Glu He Lys Leu He Arg His Arg Ala Asn Gin He Val 
820 825 830 



Lys Asn Val Pro Asp Asn Leu Leu Pro Asp Val Leu Pro Val Asn Ser 
835 840 845 



Cys Gly Gly He Asp Arg Cys Ser Glu Gin Gin Tyr Val Asp Ala Asn 
850 855 860 



Leu Ala Leu Glu Asn Asn Gly Glu Asn Gly Asn Met Ser Ser Asp Ser 
865 870 875 880 



His Ala Phe Ser Phe His He Asp Thr Gly Glu He Asp Leu Asn Glu 

885 890 895 



Asn Thr Gly He Trp Val Val Phe Lys He Pro Thr Thr Asn Gly Tyr 
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900 905 910 

Ala Thr Leu Gly Asn Leu Glu Leu Val Glu Glu Gly Pro Leu Ser Gly 
915 920 925 

Glu Thr Leu Glu Arg Ala Gin Gin Gin Glu Gin Gin Trp Gin Asp Lys 
930 935 940 

Met Ala Arg Lys Arg Gly Ala Ser Glu Lys Ala Tyr Tyr Ala Ala Lys 
945 950 955 960 

Gin Ala He Asp Arg Leu Phe Ala Asp Tyr Gin Asp Gin Lys Leu Asn 
965 970 975 

Ser Gly Val Glu Met Ser Asp Met Leu Ala Ala Gin Asn Leu Val Gin 
980 985 990 

Ser He Pro Tyr Val Tyr Asn Asp Ala Leu Pro Glu He Pro Gly Met 
995 1000 1005 

Asn Tyr Thr Ser Phe Thr Glu Leu Thr Asn Arg Leu Gin Gin Ala Trp 
1010 1035 1020 

Asn Leu Tyr Asp Leu Arg Asn Ala He Pro Asn Gly Asp Phe Arg Asn 
1025 1030 1035 1040 

Gly Leu Ser Asp Trp Asn Ala Thr Ser Asp Val Asn Val Gin Gin Leu 
1045 1050 1055 

Ser Asp Thr Ser Val Leu Val He Pro Asn Trp Asn Ser Gin Val Ser 
1060 1065 1070 

Gin Gin Phe Thr Val Gin Pro Asn Tyr Arg Tyr Val Leu Arg Val Thr 
1075 1080 1085 

Ala Arg Lys Glu Gly Val Gly Asp Gly Tyr Val He He Arg Asp Gly 
1090 1095 1100 
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Ala Asn Gin Thr GIu Thr Leu Thr Phe Asn He Cys Asp Asp Asp Thr 
1105 1110 1115 1120 

Gly Val Leu Ser Ala Asp Gin Thr Ser Tyr He Thr Lys Thr Val Glu 
1125 1130 1135 

Phe Thr Pro Ser Thr Glu Gin Val Trp lie Asp Met Ser Glu Thr Glu 
1140 1145 1150 

Gly Val Phe Asn He Glu Ser Val Glu Leu Val Leu Glu Glu Glu 
1155 1160 1165 



<210> 2 
<211> 3504 
<212> DNA 

<213> Bacillus thuringiens is 

<220> 

<221> CDS 

<222> (1). . (3501) 

<400> 2 

atg agt cca aat aat caa aat gaa tat gaa att eta gat get tea tea 48 
Met Ser Pro Asn Asn Gin Asn Glu Tyr Glu He Leu Asp Ala Ser Ser 
15 10 15 

tct act tct gta tec gat aat tct gtt aga tac cct tta gca aac gat 96 
Ser Thr Ser Val Ser Asp Asn Ser Val Arg Tyr Pro Leu Ala Asn Asp 
20 25 30 

caa acg acc aca tta caa aac atg aac tat aaa gat tat ctg aga atg 144 
Gin Thr Thr Thr Leu Gin Asn Met Asn Tyr Lys Asp Tyr Leu Arg Met 
35 40 45 

tct gag gga gag aat cct gaa tta ttt gga aat ccg gag acg ttt att 192 
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Ser Glu Gly Glu Asn Pro Glu Leu Phe Gly Asn Pro Glu Thr Phe He 
50 55 60 

agt tea tct acg gtt caa act gga alt ggc att gtt ggt caa gta ctg 
Ser Ser Ser Thr Val Gin Thr Gly He Gly He Val Gly Gin Val Leu 
65 70 75 80 

ggg get tta ggg gtt cca ttt get gga cag ata get agt ttt tat agt 
Gly Ala Leu Gly Val Pro Phe Ala Gly Gin He Ala Ser Phe Tyr Ser 
85 90 95 

ttc att gtc ggt caa tta tgg cca tea agt acc gtg agt gta tgg gaa 
Phe He Val Gly Gin Leu Trp Pro Ser Ser Thr Val Ser Val Trp Glu 
100 105 110 

atg att atg aaa caa gtg gaa gat eta att gat caa aaa ata aca gat 
Met He Met Lys Gin Val Glu Asp Leu He Asp Gin Lys He Thr Asp 
115 120 125 

tct gta agg aaa aca gcg ctt gca gga eta caa gga tta gga gat ggc 
Ser Val Arg Lys Thr Ala Leu Ala Gly Leu Gin Gly Leu Gly Asp Gly 
130 135 140 



tta gac gta tat cag aaa tea ctt aag aat tgg ctg gaa aat cgt aat 
Leu Asp Val Tyr Gin Lys Ser Leu Lys Asn Trp Leu Glu Asn Arg Asn 
145 150 155 160 



480 



gat aca aga get aga agt gtt gtg gtg acc caa tat ata get tta gag 528 

Asp Thr Arg Ala Arg Ser Val Val Val Thr Gin Tyr He Ala Leu Glu 
165 170 175 

ctt gat ttt gtt get aaa ate cca tct ttt gca ata tct gga cag gaa 576 

Leu Asp Phe Val Ala Lys He Pro Ser Phe Ala He Ser Gly Gin Glu 
180 185 190 



gta cca tta tta tea gtg tat gca caa gca gcg aat tta cat ttg eta 
Val Pro Leu Leu Ser Val Tyr Ala Gin Ala Ala Asn Leu His Leu Leu 
195 200 205 
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tta tta cga gat get tec att ttt gga gca gag tgg gga ttc aca cca 672 
Leu Leu Arg Asp Ala Ser He Phe Gly Ala Glu Trp Gly Phe Thr Pro 
210 215 220 

gga gaa att tec aca ttt tat gat cgt cag gtg aca cgt ace gee caa 720 
Gly Glu He Ser Thr Phe Tyr Asp Arg Gin Val Thr Arg Thr Ala Gin 
225 230 235 240 

tac teg gat tat tgt gta aag tgg tat aac act ggc tta gat aaa tta 768 
Tyr Ser Asp Tyr Cys Val Lys Trp Tyr Asn Thr Gly Leu Asp Lys Leu 
245 250 255 

aaa ggt acg aat get gca agt tgg ctg aag tat cac caa ttc cga aga 816 
Lys Gly Thr Asn Ala Ala Ser Trp Leu Lys Tyr His Gin Phe Arg Arg 
260 265 270 

gaa atg aca tta ctg gta tta gat tta gta gcg tta ttt cca aac tat 864 
Glu Met Thr Leu Leu Val Leu Asp Leu Val Ala Leu Phe Pro Asn Tyr 
275 280 285 

gac aca cgt acg tat cca ate gaa aca acg gec caa ctt aca egg gaa 912 
Asp Thr Arg Thr Tyr Pro He Glu Thr Thr Ala Gin Leu Thr Arg Glu 
290 295 300 

gtg tat aca gat cca ata gta ttt aac aga gaa aca agt ggt gga ttt 960 
Val Tyr Thr Asp Pro He Val Phe Asn Arg Glu Thr Ser Gly Gly Phe 
305 310 315 320 

tgt agg cgt tgg tea ctt aac agt gat att tct ttt tea gaa gtc gaa 1008 
Cys Arg Arg Trp Ser Leu Asn Ser Asp He Ser Phe Ser Glu Val Glu 
325 330 335 

age get gta att cgt tea cca cac eta ttt gat ata etc agt gaa ata 1056 
Ser Ala Val lie Arg Ser Pro His Leu Phe Asp lie Leu Ser Glu He 
340 345 350 

gaa ttt tat aca aca aga gcg ggg ctt ccc ttg aat aat acg gaa tac 1104 
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Glu Phe Tyr Thr Thr Arg Ala Gly Leu Pro Leu Asn Asn Thr Glu Tyr 
355 360 365 

ctt gaa tat tgg gta gga cat tct ata aaa tat aaa aat acg aat gcc 1152 
Leu Glu Tyr Trp Val Gly His Ser He Lys Tyr Lys Asn Thr Asn Ala 
370 375 380 

tea tea gca tta gaa cgt aat tac ggt acg att act tct aac aaa ate 1200 
Ser Ser Ala Leu Glu Arg Asn Tyr Gly Thr He Thr Ser Asn Lys He 
385 390 395 400 

aag tat tat gat tta gca aat aag gat ate ttt cag gtt cga tea tta 1248 
Lys Tyr Tyr Asp Leu Ala Asn Lys Asp He Phe Gin Val Arg Ser Leu 
405 410 415 

ggg gcg gat tta get aat tac tac gca cag gta tat gga gtt ccg tac 1296 
Gly Ala Asp Leu Ala Asn Tyr Tyr Ala Gin Val Tyr Gly Val Pro Tyr 
420 425 430 

get agt ttt aca ctg ctt gac aag aat aca gga tea gga tea gtt gga 1344 
Ala Ser Phe Thr Leu Leu Asp Lys Asn Thr Gly Ser Gly Ser Val Gly 
435 440 445 

ggt ttt acg tac tea aaa cca cat aca act atg caa gta tgt aca caa 1392 
Gly Phe Thr Tyr Ser Lys Pro His Thr Thr Met Gin Val Cys Thr Gin 
450 455 460 

aat tac aat acg att gat gaa ate cct cca gag aat gag cca ctt agt 1440 
Asn Tyr Asn Thr He Asp Glu He Pro Pro Glu Asn Glu Pro Leu Ser 
465 470 475 480 

aga ggg tat age cat aga tta tct cat ate acc tct tat tct ttt tct 1488 
Arg Gly Tyr Ser His Arg Leu Ser His He Thr Ser Tyr Ser Phe Ser 
485 490 495 

aag aat get agt agt cct get aga tat ggc aat etc cct gta ttt get 1536 
Lys Asn Ala Ser Ser Pro Ala Arg Tyr Gly Asn Leu Pro Val Phe Ala 
500 505 510 
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tgg aca cat egg agt gcg gat gtt aca aat aca gtt tat tea gat aaa 1584 
Trp Thr His Arg Ser Ala Asp Val Thr Asn Thr Val Tyr Ser Asp Lys 
515 520 525 

att act cag ata cca gtt gta aag gca cat act tta gtt tea ggt act 1632 
lie Thr Gin He Pro Val Val Lys Ala His Thr Leu Val Ser Gly Thr 
530 535 540 

act gtt att aaa ggt cct gga ttt aca gga ggc aat ate ctt aaa aga 1680 
Thr Val He Lys Gly Pro Gly Phe Thr Gly Gly Asn He Leu Lys Arg 
545 550 555 560 

aca agt agt ggt ccg tta get tat act agt gtc tct gta aaa tea cca 1728 
Thr Ser Ser Gly Pro Leu Ala Tyr Thr Ser Val Ser Val Lys Ser Pro 
565 570 575 

tta tea caa aga tat cgt gca aga ata cgt tat get tct act act aac 1776 
Leu Ser Gin Arg Tyr Arg Ala Arg He Arg Tyr Ala Ser Thr Thr Asn 
580 585 590 

tta cga ctt ttt gta aca att tct gga act cgc att tac tct ata aat 1824 
Leu Arg Leu Phe Val Thr He Ser Gly Thr Arg He Tyr Ser He Asn 
595 600 605 

gtt aat aaa ace atg aat aaa ggg gat gat tta aca ttt aat aca ttt 1872 
Val Asn Lys Thr Met Asn Lys Gly Asp Asp Leu Thr Phe Asn Thr Phe 
610 615 620 

gac tta gca act att ggt act get ttc aca ttt tea aat tac teg gat 1920 
Asp Leu Ala Thr He Gly Thr Ala Phe Thr Phe Ser Asn Tyr Ser Asp 
625 630 635 640 

age tta acg gta ggt gca gat tct ttt get tea gga gga gaa gtt tat 1968 
Ser Leu Thr Val Gly Ala Asp Ser Phe Ala Ser Gly Gly Glu Val Tyr 
645 650 655 

gta gat aag ttc gaa ctt att ccg gta aat gca aca ttt gaa gca gaa 2016 



11/17 



Val Asp Lys Phe Glu Leu He Pro Val Asn Ala Thr Phe Glu Ala Glu 
660 665 670 

gaa gac eta gat gtg gca aag aaa gca gta aat ggc ttg ttt acg agt 2064 
Glu Asp Leu Asp Val Ala Lys Lys Ala Val Asn Gly Leu Phe Thr Ser 
675 680 685 

aaa aaa gat gec tta cag aca agt gta acg gat tat caa gtg aat caa 2112 
Lys Lys Asp Ala Leu Gin Thr Ser Val Thr Asp Tyr Gin Val Asn Gin 
690 695 700 

gcg gca aac tta gta gaa tgc eta tec gat gag tta tac cca aat gaa 2160 
Ala Ala Asn Leu Val Glu Cys Leu Ser Asp Glu Leu Tyr Pro Asn Glu 
705 710 715 720 

aaa cga atg tta tgg gat gca gtg aaa gag gcg aaa cga ctt gtt cag 2208 
Lys Arg Met Leu Trp Asp Ala Val Lys Glu Ala Lys Arg Leu Val Gin 
725 730 735 

gca cgt aac tta etc caa gat aca ggc ttt aat agg att aat gga gaa 2256 
Ala Arg Asn Leu Leu Gin Asp Thr Gly Phe Asn Arg He Asn Gly Glu 
740 745 750 

aac gga tgg acg gga agt acg gga ate gag gtt gcg gaa gga gat gtt 2304 
Asn Gly Trp Thr Gly Ser Thr Gly He Glu Val Ala Glu Gly Asp Val 
755 760 765 

ctg ttt aaa gat cgt teg ctt cgt ttg aca agt gcg aga gag att gat 2352 
Leu Phe Lys Asp Arg Ser Leu Arg Leu Thr Ser Ala Arg Glu He Asp 
770 775 780 

aca gaa aca tat cca acg tat etc tat caa caa ata gat gaa tea ctt 2400 
Thr Glu Thr Tyr Pro Thr Tyr Leu Tyr Gin Gin He Asp Glu Ser Leu 
785 790 795 800 

tta aaa cca tat aca aga tat aaa eta aaa ggt ttt ata gga agt agt 2448 
Leu Lys Pro Tyr Thr Arg Tyr Lys Leu Lys Gly Phe He Gly Ser Ser 
805 810 815 
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caa gat tta gag att aaa tta ata cgt cat egg gca aat caa ate gtc 2496 
Gin Asp Leu Glu He Lys Leu He Arg His Arg Ala Asn Gin He Val 
820 825 830 

aaa aat gta cca gat aat etc ttg cca gat gta etc cct gtc aat tct 2544 
Lys Asn Val Pro Asp Asn Leu Leu Pro Asp Val Leu Pro Val Asn Ser 
835 840 845 

tgt ggt ggg ate gat cgc tgc agt gag caa cag tat gta gac gcg aat 2592 
Cys Gly Gly He Asp Arg Cys Ser Glu Gin Gin Tyr Val Asp Ala Asn 
850 855 860 

tta gca etc gaa aac aat gga gaa aat gga aat atg tct tct gat tec 2640 
Leu Ala Leu Glu Asn Asn Gly Glu Asn Gly Asn Met Ser Ser Asp Ser 
865 870 875 880 

cat gca ttt tct ttc cat att gat aca ggt gaa ata gat ttg aat gaa 2688 
His Ala Phe Ser Phe His lie Asp Thr Gly Glu He Asp Leu Asn Glu 
885 890 895 

aat aca gga att tgg gtc gta ttt aaa att ccg aca aca aat gga tac 2736 
Asn Thr Gly He Trp Val Val Phe Lys He Pro Thr Thr Asn Gly Tyr 
900 905 910 

gca aca eta gga aat ctt gaa ttg gta gaa gag ggg cca ttg tea ggg 2784 
Ala Thr Leu Gly Asn Leu Glu Leu Val Glu Glu Gly Pro Leu Ser Gly 
915 920 925 

gaa aca tta gaa cga gca caa caa caa gaa caa caa tgg caa gac aaa 2832 
Glu Thr Leu Glu Arg Ala Gin Gin Gin Glu Gin Gin Trp Gin Asp Lys 
930 935 940 

atg gca aga aaa cgt ggg gca tea gaa aaa gca tat tat gca gca aag 2880 
Met Ala Arg Lys Arg Gly Ala Ser Glu Lys Ala Tyr Tyr Ala Ala Lys 
945 950 955 960 

caa gec att gat cgt tta ttc gca gat tat caa gac caa aaa ctt aat 2928 
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Gin Ala He Asp Arg Leu Phe Ala Asp Tyr Gin Asp Gin Lys Leu Asn 
965 970 975 

let ggt gta gaa atg tea gat atg ttg gca gec caa aac ctt gta cag 
Ser Gly Val Glu Met Ser Asp Met Leu Ala Ala Gin Asn Leu Val Gin 
980 985 990 

tec att cct tac gta tat aat gat gcg tta cca gaa ate cct gga atg 
Ser He Pro Tyr Val Tyr Asn Asp Ala Leu Pro Glu He Pro Gly Met 
995 1000 1005 

aac tat acg agt ttt aca gag tta aca aat aga etc caa caa gca tgg 
Asn Tyr Thr Ser Phe Thr Glu Leu Thr Asn Arg Leu Gin Gin Ala Trp 
1010 1015 1020 

aat ttg tat gat ctt cga aat get ata cca aat gga gat ttt cga aat 
Asn Leu Tyr Asp Leu Arg Asn Ala He Pro Asn Gly Asp Phe Arg Asn 
1025 1030 1035 1040 

gga tta agt gat tgg aat gca aca tea gat gtg aat gtg caa caa eta 
Gly Leu Ser Asp Trp Asn Ala Thr Ser Asp Val Asn Val Gin Gin Leu 
1045 1050 1055 

age gat aca tct gtc ctt gtc att cca aac tgg aat tct caa gtg tea 
Ser Asp Thr Ser Val Leu Val He Pro Asn Trp Asn Ser Gin Val Ser 
1060 1065 1070 

caa caa ttt aca gtt caa ccg aat tat aga tat gtg tta cgt gtc aca 
Gin Gin Phe Thr Val Gin Pro Asn Tyr Arg Tyr Val Leu Arg Val Thr 
1075 1080 1085 

gcg aga aaa gag gga gta gga gac gga tat gtg ate ate cgt gat ggt 
Ala Arg Lys Glu Gly Val Gly Asp Gly Tyr Val He He Arg Asp Gly 
1090 1095 1100 



gcg aat cag aca gaa aca etc aca ttt aat ata tgt gat gat gat aca 
Ala Asn Gin Thr Glu Thr Leu Thr Phe Asn He Cys Asp Asp Asp Thr 
1105 1110 1115 1120 



3360 
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ggt gtt tta let get gat caa act age tat ate aca aaa aca gtg gaa 3408 
Gly Val Leu Ser Ala Asp Gin Thr Ser Tyr He Thr Lys Thr Val Glu 
1125 1130 1135 

ttc act cca tct aca gag caa gtt tgg att gac atg agt gag acc gaa 3456 
Phe Thr Pro Ser Thr Glu Gin Val Trp He Asp Met Ser Glu Thr Glu 
1140 1145 1150 

ggt gta ttc aac ata gaa agt gta gaa etc gtg tta gaa gaa gag taa 3504 
Gly Val Phe Asn He Glu Ser Val Glu Leu Val Leu Glu Glu Glu 
1155 1160 1165 



<210> 3 
<211> 3690 
<212> DNA 

<213> Bacillus thur ingiens is 



<400> 3 



gaat tctaat 


gacacagtag 


aatattttta 


aaataaagat 


ggaagggggg 


atatgaaaaa 


60 


tataatcaca 


agagtcatac 


aaaaagatgg 


t tatgt taaa 


acaaaaaaat 


cctgtaggaa 


120 


taagggt tta 


aaagcaatcg 


1 1 tgaaaaga 


tagttatatt 


aaat tgtatg 


t a t aggggga 


180 


aaaaagatga 


gtccaaataa 


tcaaaatgaa 


tatgaaat tc 


tagatget tc 


atcatctact 


240 


tctgtatccg 


ataat tctgt 


tagataccct 


ttagcaaacg 


atcaaacgac 


cacat tacaa 


300 


aacatgaact 


ataaagat ta 


tctgagaatg 


tctgagggag 


agaatcctga 


at tat t tgga 


360 


aatceggaga 


cgtttattag 


ttcatctacg 


gt tcaaactg 


gaattggcat 


tgt tggtcaa 


420 


gtactggggg 


ctttaggggt 


tecatttget 


ggacagatag 


ctagttttta 


tagtttcatt 


480 


gtcggtcaat 


tatggecate 


aagtaccgtg 


agtgtatggg 


aaatgat tat 


gaaacaagtg 


540 


gaagatctaa 


t tgatcaaaa 


aat aacagat 


tctgtaagga 


aaacagege t 


tgcaggacta 


600 


caaggat tag 


gagatggct t 


agaegtatat 


cagaaatcac 


t taagaat tg 


gctggaaaat 


660 


cgtaatgata 


caagagctag 


aagtgttgtg 


gtgacccaat 


at at age 1 1 1 


agagct tgat 


720 


tttgttgcta 


aaatcccatc 


1 1 1 tgcaata 


tctggacagg 


aagtaccat t 


at tatcagtg 


780 


tatgeacaag 


cagegaat 1 1 


acat t tgcta 


t tat tacgag 


atget tccat 


1 1 1 tggagca 


840 


gagtggggat 


tcacaccagg 


agaaat t tec 


acattttatg 


ategtcaggt 


gacacgtacc 


900 


gcccaatact 


eggat tat tg 


tgtaaagtgg 


tataacactg 


gcttagataa 


at taaaaggt 


960 
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acgaatgc tg 


caagt tggct 


gaagtatcac 


caat tccgaa 


gagaaatgac 


at tact ggt a 


1020 


t tagat t tag 


tagegt tat t 


tccaaactat 


gaeacaegta 


cgtatccaat 


cgaaacaacg 


1080 


gcccaac t ta 


caegggaagt 


gtatacagat 


ccaatagtat 


t taacagaga 


aacaagtggt 


1 140 


ggattttgta 


ggcgttggtc 


act taacagt 


gatatttctt 


1 1 tcagaagt 


egaaageget 


1200 


gtaat tcgt t 


caccacacc t 


at t tgatata 


ctcagtgaaa 


tagaat 1 1 ta 


tacaacaaga 


1260 


gcggggct tc 


cct tgaataa 


taeggaatae 


cttgaatatt 


gggtaggaca 


t tctataaaa 


1320 


tataaaaata 


egaatgee tc 


atcagcat ta 


gaaegtaatt 


aeggtacgat 


tac t tc taac 


1380 


aaaatcaagt 


attatgattt 


agcaaataag 


gatatct t tc 


aggt legate 


at taggggcg 


1440 


gat 1 1 age ta 


at tactaege 


acaggtatat 


ggagt teegt 


aege tagt 1 1 


tacactgett 


1500 


gacaagaata 


caggatcagg 


atcagt tgga 


ggt 1 1 tacgt 


actcaaaacc 


acatacaact 


1560 


atgeaagtat 


gtacacaaaa 


t tacaatacg 


at tgatgaaa 


tccctccaga 


gaatgageca 


1620 


ct tagtagag 


ggtatageca 


tagat tatct 


catatcacc t 


cttattcttt 


t tc taagaat 


1680 


gctagtagtc 


ctgetagata 


tggcaatctc 


cctgtat t tg 


ct tggacaca 


tcggagtgcg 


1740 


gatgt tacaa 


atacagttta 


t tcagataaa 


at tac tcaga 


taccagt tgt 


aaaggcacat 


1800 


actttagttt 


caggtactac 


tgt tat taaa 


ggtcctggat 


ttacaggagg 


caatatcct t 


1860 


aaaagaacaa 


gtagtggtcc 


gt tagct tat 


ac tagtgtct 


c tgtaaaatc 


accat t atca 


1920 


caaagatatc 


gtgcaagaat 


aegt tatget 


tctactacta 


ac t tacgact 


1 1 1 tgtaaca 


1980 


at t tc tggaa 


ctegcattta 


ctctataaat 


gt taataaaa 


ccatgaataa 


aggggatgat 


2040 


t taacat t ta 


atacat t tga 


cttagcaact 


at tggtactg 


c 1 1 tcacat t 


t tcaaat tac 


2100 


teggataget 


taaeggtagg 


tgeagattet 


1 1 tgcttcag 


gaggagaagt 


ttatgtagat 


2160 


aagt tcgaac 


t tat teeggt 


aaatgeaaca 


1 1 tgaagcag 


aagaagacct 


agatgtggca 


2220 


aagaaagcag 


taaatggct t 


gtttacgagt 


aaaaaagatg 


cc t tacagac 


aagtgtaacg 


2280 


gat tatcaag 


tgaatcaagc 


ggcaaact ta 


gtagaatgee 


tatccgatga 


gt tataccca 


2340 


aatgaaaaac 


gaatgttatg 


ggatgcagtg 


aaagaggega 


aacgact tgt 


teaggcaegt 


2400 


aacttactcc 


aagatacagg 


ctttaatagg 


at taatggag 


aaaacggatg 


gaegggaagt 


2460 


aegggaateg 


aggttgcgga 


aggagatgtt 


ctgt t taaag 


ategttcget 


tcgt t tgaca 


2520 


agtgcgagag 


agat tgatac 


agaaacatat 


ccaacgtatc 


tctatcaaca 


aatagatgaa 


2580 


tcact 1 1 taa 


aaccatatac 


aagatataaa 


ctaaaaggtt 


ttataggaag 


tagtcaagat 


2640 


t tagagat ta 


aat taatacg 


teategggea 


aatcaaatcg 


tcaaaaatgt 


accagataat 


2700 


ctcttgccag 


atgtactccc 


tgtcaat tct 


tgtggtggga 


tegategctg 


cagtgagcaa 


2760 


cagtatgtag 


aegegaat 1 1 


agcactcgaa 


aacaatggag 


aaaatggaaa 


tatgtcttct 


2820 


gat tcccatg 


cattttcttt 


ccatat tgat 


acaggtgaaa 


tagatttgaa 


tgaaaataca 


2880 


ggaat t tggg 


tegtat t taa 


aat tccgaca 


acaaatggat 


acgcaacac t 


aggaaatct t 


2940 


gaat tggtag 


aagaggggee 


attgtcaggg 


gaaacat tag 


aacgagcaca 


acaacaagaa 


3000 


caacaatggc 


aagacaaaat 


ggcaagaaaa 


cgtggggcat 


cagaaaaagc 


atat tatgea 


3060 


gcaaagcaag 


ccat tgatcg 


1 1 tat tegea 


gat tatcaag 


accaaaaact 


taat tc tggt 


3120 


gtagaaatgt 


cagatatgt t 


ggcagcccaa 


aacct tgtac 


agtccat tec 


t tacgt a tat 


3180 


aatgatgcgt 


taccagaaat 


ccctggaatg 


aactatacga 


gt 1 1 tacaga 


gt taacaaat 


3240 
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agactccaac aagcatggaa tttgtatgat cttcgaaatg ctataccaaa tggagatttt 3300 

cgaaatggat taagtgat tg gaatgcaaca tcagatgtga atgtgcaaca actaagcgat 3360 
acatctgtcc ttgtcattcc aaactggaat tctcaagtgt cacaacaatt tacagttcaa 3420 

ccgaattata gatatgtgtt acgtgtcaca gcgagaaaag agggagtagg agacggatat 3480 

gtgatcatcc gtgatggtgc gaatcagaca gaaacactca catttaatat atgtgatgat 3540 

gatacaggtg ttttatctgc tgatcaaact agctatatca caaaaacagt ggaattcact 3600 

ccatctacag agcaagtttg gattgacatg agtgagaccg aaggtgtatt caacatagaa 3660 

agtgtagaac tcgtgttaga agaagagtaa 3690 
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<150> 
<151> 
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<150> 
<151> 
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<160> 


3 


<170> 


Patentln version 3.1 


<210> 
<211> 
<212> 
<213> 


1 

1167 
PRT 

Bacillus thuringiensi: 


<400> 


1 



Met Ser Pro Asn Asn Gin Asn Glu Tyr Glu lie Leu Asp Ala Ser Ser 
15 10 15 



Ser Thr Ser Val Ser Asp Asn Ser Val Arg Tyr Pro Leu Ala Asn Asp 
20 25 30 



Gin Thr Thr Thr Leu Gin Asn Met Asn Tyr Lys Asp Tyr Leu Arg Met 



Ser Glu Gly Glu Asn Pro Glu Leu Phe Gly Asn Pro Glu Thr Phe lie 
50 ~ 55 60 



Ser Ser Ser Thr Val Gin Thr Gly lie Gly lie Val Gly Gin Val Leu 



Gly Ala Leu Gly Val Pro Phe Ala Gly Gin He Ala Ser Phe Tyr Se 



Phe He Val Gly Gin Leu Trp Pro Ser Ser Thr Val Ser Val Trp Glu 
100 105 110 
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Met He Met Lys Gin Val Glu Asp Leu He Asp Gin Lys He Thr Asp 
115 120 125 



Ser Val Arg Lys Thr" Ala Leu Ala Gly Leu Gin Gly Leu Gly Asp Gly 
130 " 135 140 



Leu Asp Val Tyr Gin Lys Ser Leu Lys Asn Trp Leu Glu Asn Arg Asn 
145 150 155 160 

Asp Thr Arg Ala Arg Ser Val Val Val Thr Gin Tyr He Ala Leu Glu 

165 170 175 



Leu Asp Phe Val Ala Lys He Pro Ser Phe Ala He Ser Gly Gin Glu 
180 185 190 



Val Pro Leu Leu Ser Val Tyr Ala Gin Ala Ala Asn Leu His Leu Leu 
195 200 205 



Leu Leu Arg Asp Ala Ser He Phe Gly Ala Glu Trp Gly Phe Thr Pro 
210 215 220 

Gly Glu He Ser Thr Phe Tyr Asp Arg Gin Val Thr Arg Thr Ala Gin 
225 230 235 240 



Tyr Ser Asp Tyr Cys Val Lys Trp Tyr Asn Thr Gly Leu Asp Lys Leu 
245 250 255 



Lys Gly Thr Asn Ala Ala Ser Trp Leu Lys Tyr His Gin Phe Arg Arg 
260 265 270 



Glu Met Thr Leu Leu Val Leu Asp Leu Val Ala Leu Phe Pro Asn Tyr 
275 280 285 



Asp Thr Arg Thr Tyr Pro He Glu Thr Thr Ala Gin Leu Thr Arg Glu 
290 * 295 300 



Val Tyr Thr Asp Pro He Val Phe Asn Arg Glu Thr Ser Gly Gly Phe 
305 " 310 315 320 



Cys Arg Arg Trp Ser Leu Asn Ser Asp He Ser Phe Ser Glu Val Glu 
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Ser Ala Val lie Arg Ser Pro His Leu Phe Asp He Leu Ser Glu He 
340 345 350 



Glu Phe Tyr Thr Thr Arg Ala Gly Leu Pro Leu Asn Asn Thr Glu Tyr 
355 360 365 

Leu Glu Tyr Trp Val Gly His Ser He Lys Tyr Lys Asn Thr Asn Ala 
370 375 380 

Ser Ser Ala Leu Glu Arg Asn Tyr Gly Thr He Thr Ser Asn Lys He 
385 390 395 400 

Lys Tyr Tyr Asp Leu Ala Asn Lys Asp He Phe Gin Val Arg Ser Leu 
405 410 415 



Gly Ala Asp Leu Ala Asn Tyr Tyr Ala Gin Val Tyr Gly Val Pro Tyr 
420 425 430 



Ala Ser Phe Thr Leu Leu Asp Lys Asn Thr Gly Ser Gly Ser Val Gly 
435 440 445 

Gly Phe Thr Tyr Ser Lys Pro His Thr Thr Met Gin Val Cys Thr Gin 
450 455 460 

Asn Tyr Asn Thr He Asp Glu He Pro Pro Glu Asn Glu Pro Leu Ser 
465 470 475 480 

Arg Gly Tyr Ser His Arg Leu Ser His He Thr Ser Tyr Ser Phe Ser 
485 490 495 

Lys Asn Ala Ser Ser Pro Ala Arg Tyr Gly Asn Leu Pro Val Phe Ala 
500 505 510 



Trp Thr His Arg Ser Ala Asp Val Thr Asn Thr Val Tyr Ser Asp Lys 
515 520 525 

He Thr Gin He Pro Val Val Lys Ala His Thr Leu Val Ser Gly Thr 
530 535 540 
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Thr Val lie Lys Gly Pro Gly Phe Thr Gly Gly Asn lie Leu Lys Arg 
545 550 555 560 



Thr Ser Ser Gly Pro Leu Ala Tyr Thr Ser Val Ser Val Lys Ser Pro 
565 570 575 



Leu Ser Gin Arg Tyr Arg Ala Arg lie Arg Tyr Ala Ser Thr Thr Asn 
580 585 590 



Leu Arg Leu Phe Val Thr lie Ser Gly Thr Arg lie Tyr Ser lie Asn 
595 600 605 



Val Asn Lys Thr Met Asn Lys Gly Asp Asp Leu Thr Phe Asn Thr Phe 
610 615 620 



Asp Leu Ala Thr lie Gly Thr Ala Phe Thr Phe Ser Asn Tyr Ser Asp 
625 , 630 635 640 



Ser Leu Thr Val Gly Ala Asp Ser Phe Ala Ser Gly Gly Glu Val Tyr 
645 650 655 



Val Asp Lys Phe Glu Leu lie Pro Val Asn Ala Thr Phe Glu Ala Glu 
660 665 670 



Glu Asp Leu Asp Val Ala Lys Lys Ala Val Asn Gly Leu Phe Thr Ser 
675 680 685 



Lys Lys Asp Ala Leu Gin Thr Ser Val Thr Asp Tyr Gin Val Asn Gin 
690 695 700 



Ala Ala Asn Leu Val Glu Cys Leu Ser Asp Glu Leu Tyr Pro Asn Glu 
705 710 715 720 



Lys Arg Met Leu Trp Asp Ala Val Lys Glu Ala Lys Arg Leu Val Gin 
725 730 735 



Ala Arg Asn Leu Leu Gin Asp Thr Gly Phe Asn Arg lie Asn Gly Glu 
740 745 750 



Asn Gly Trp Thr Gly Ser Thr Gly lie Glu Val Ala Glu Gly Asp Val 
755 760 765 
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Leu Phe Lys Asp Arg Ser Leu Arg Leu Thr Ser Ala Arg Glu lie Asp 
770 775 780 



Thr Glu Thr Tyr Pro Thr Tyr Leu Tyr Gin Gin lie Asp Glu Ser Leu 
785 790 795 800 



Leu Lys Pro Tyr Thr Arg Tyr Lys Leu Lys Gly Phe lie Gly Ser Ser 
805 810 815 



Gin Asp Leu Glu lie Lys Leu lie Arg His Arg Ala Asn Gin lie Val 
820 825 830 



Lys Asn Val Pro Asp Asn Leu Leu Pro Asp Val Leu Pro Val Asn Ser 
835 840 845 



Cys Gly Gly lie Asp Arg Cys Ser Glu Gin Gin Tyr Val Asp Ala Asn 
850 855 860 



Leu Ala Leu Glu Asn Asn Gly Glu Asn Gly Asn Met Ser Ser Asp Ser 
865 870 " 875 880 



His Ala Phe Ser Phe His lie Asp Thr Gly Glu lie Asp Leu Asn Glu 
885 890 895 



Asn Thr Gly lie Trp Val Val Phe Lys lie Pro Thr Thr Asn Gly Tyr 
900 905 910 



Ala Thr Leu Gly Asn Leu Glu Leu Val Glu Glu Gly Pro Leu Ser Gly 

915 920 925 



Glu Thr Leu Glu Arg Ala Gin Gin Gin Glu Gin Gin Trp Gin Asp Lys 
930 935 940 



Met Ala Arg Lys Arg Gly Ala Ser Glu Lys Ala Tyr Tyr Ala Ala Lys 

945 950 955 960 



Gin Ala lie Asp Arg Leu Phe Ala Asp Tyr Gin Asp Gin Lys Leu Asn 
965 970 975 



Ser Gly Val Glu Met Ser Asp Met Leu Ala Ala Gin Asn Leu Val Gin 
980 985 990 
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Ser lie Pro Tyr Val Tyr Asn Asp Ala Leu Pro Glu lie Pro Gly Met 
995 1000 1005 



Asn Tyr Thr Ser Phe Thr Glu Leu Thr Asn Arg Leu Gin Gin Ala 
1010 1015 1020 



Trp Asn Leu Tyr Asp Leu Arg Asn Ala lie Pro Asn Gly Asp Phe 
1025 1030 ' 1035 



Arg Asn Gly Leu Ser Asp Trp Asn Ala Thr Ser Asp Val Asn Val 
1040 1045 1050 



Gin Gin Leu Ser Asp Thr Ser Val Leu Val lie Pro Asn Trp Asn 
1055 1060 1065 



Ser Gin Val Ser Gin Gin Phe Thr Val Gin Pro Asn Tyr Arg Tyr 
1070 1075 1080 



Val Leu Arg Val Thr Ala Arg Lys Glu Gly Val Gly Asp Gly Tyr 
1085 1090 1095 



Val lie lie Arg Asp Gly Ala Asn Gin Thr Glu Thr Leu Thr Phe 
1100 " 1105 1110 



Asn lie Cys Asp Asp Asp Thr Gly Val Leu Ser Ala Asp Gin Thr 
1115 1120 1125 



Ser Tyr lie Thr Lys Thr Val Glu Phe Thr Pro Ser Thr Glu Gin 
1130 1135 1140 



Val Trp lie Asp Met Ser Glu Thr Glu Gly Val Phe Asn lie Glu 
1145 1150 1155 



Ser Val Glu Leu Val Leu Glu Glu Glu 
1160 1165 



<210> 2 

<211> 3504 

<212> DNA 

<213> Bacillus thuringiensis 
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<220> 

<221> exon 

<222> (1) . . (3501) 

<223> 



<400> 2 

atg agt cca aat aat caa aat gaa tat gaa att eta gat get tea tea 
Met Ser Pro Asn Asn Gin Asn Glu Tyr Glu lie Leu Asp Ala Ser Ser 



tct act tct gta tec gat aat tct gtt aga tac cct tta gca aac gat 
Ser Thr Ser Val Ser Asp Asn Ser Val Arg Tyr Pro Leu Ala Asn Asp 



caa acg acc aca tta caa aac atg aac tat aaa gat tat ctg aga atg 
Gin Thr Thr Thr Leu Gin Asn Met Asn Tyr Lys Asp Tyr Leu Arg Met 



tct gag gga gag aat cct gaa tta ttt gga aat ccg gag acg ttt att 

Ser Glu Gly Glu Asn Pro Glu Leu Phe Gly Asn Pro Glu Thr Phe lie 
50 55 60 

agt tea tct acg gtt caa act gga att ggc att gtt ggt caa gta ctg 

Ser Ser Ser Thr Val Gin Thr Gly lie Gly lie Val Gly Gin Val Leu 

65 70 75 80 

ggg get tta ggg gtt cca ttt get gga cag ata get agt ttt tat agt 

Gly Ala Leu Gly Val Pro Phe Ala Gly Gin lie Ala Ser Phe Tyr Ser 



ttc att gtc ggt caa tta tgg cca tea agt acc gtg agt gta tgg gaa 

Phe lie Val Gly Gin Leu Trp Pro Ser Ser Thr Val Ser Val Trp Glu 

100 105 110 

atg att atg aaa caa gtg gaa gat eta att gat caa aaa ata aca gat 

Met lie Met Lys Gin Val Glu Asp Leu lie Asp Gin Lys lie Thr Asp 

115 120 125 

tct gta agg aaa aca gcg ctt gca gga eta caa gga tta gga gat ggc 

Ser Val Arg Lys Thr Ala Leu Ala Gly Leu Gin Gly Leu Gly Asp Gly 

130 135 140 

tta gac gta tat cag aaa tea ctt aag aat tgg ctg gaa aat cgt aat 

Leu Asp Val Tyr Gin Lys Ser Leu Lys Asn Trp Leu Glu Asn Arg Asn 

145 150 155 160 

gat aca aga get aga agt gtt gtg gtg acc caa tat ata get tta gag 

Asp Thr Arg Ala Arg Ser Val Val Val Thr Gin Tyr lie Ala Leu Glu 

165 170 175 

ctt gat ttt gtt get aaa ate cca tct ttt gca ata tct gga cag gaa 

Leu Asp Phe Val Ala Lys lie Pro Ser Phe Ala lie Ser Gly Gin Glu 

180 185 190 
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gta cca tta tta tea gtg tat gca caa gca gcg aat tta cat ttg eta 
Val Pro Leu Leu Ser Val Tyr Ala Gin Ala Ala Asn Leu His Leu Leu 
195 200 205 

tta tta cga gat get tec att ttt gga gca gag tgg gga ttc aca cca 
Leu Leu Arg Asp Ala Ser He Phe Gly Ala Glu Trp Gly Phe Thr Pro 
210 215 220 

gga gaa att tec aca ttt tat gat cgt cag gtg aca cgt acc gec caa 
Gly Glu He Ser Thr Phe Tyr Asp Arg Gin Val Thr Arg Thr Ala Gin 
225 230 235 240 

tac teg gat tat tgt gta aag tgg tat aac act ggc tta gat aaa tta 
Tyr Ser Asp Tyr Cys Val Lys Trp Tyr Asn Thr Gly Leu Asp Lys Leu 
245 250 255 

aaa ggt acg aat get gca agt tgg ctg aag tat cac caa ttc cga aga 
Lys Gly Thr Asn Ala Ala Ser Trp Leu Lys Tyr His Gin Phe Arg Arg 
260 265 270 

gaa atg aca tta ctg gta tta gat tta gta gcg tta ttt cca aac tat 
Glu Met Thr Leu Leu Val Leu Asp Leu Val Ala Leu Phe Pro Asn Tyr 
275 280 285 

gac aca cgt acg tat cca ate gaa aca acg gec caa ctt aca egg gaa 
Asp Thr Arg Thr Tyr Pro He Glu Thr Thr Ala Gin Leu Thr Arg Glu 
290 " 295 300 

gtg tat aca gat cca ata gta ttt aac aga gaa aca agt ggt gga ttt 
Val Tyr Thr Asp Pro He Val Phe Asn Arg Glu Thr Ser Gly Gly Phe 
305 ' 310 315 320 

tgt agg cgt tgg tea ctt aac agt gat att tct ttt tea gaa gtc gaa 
Cys Arg Arg Trp Ser Leu Asn Ser Asp He Ser Phe Ser Glu Val Glu 
325 330 335 

age get gta att cgt tea cca cac eta ttt gat ata etc agt gaa ata 
Ser Ala Val He Arg Ser Pro His Leu Phe Asp He Leu Ser Glu He 
340 345 350 

gaa ttt tat aca aca aga gcg ggg ctt ccc ttg aat aat acg gaa tac 
Glu Phe Tyr Thr Thr Arg Ala Gly Leu Pro Leu Asn Asn Thr Glu Tyr 
355 360 365 

ctt gaa tat tgg gta gga cat tct ata aaa tat aaa aat acg aat gec 
Leu Glu Tyr Trp Val Gly His Ser He Lys Tyr Lys Asn Thr Asn Ala 
370 375 380 

tea tea gca tta gaa cgt aat tac ggt acg att act tct aac aaa ate 
Ser Ser Ala Leu Glu Arg Asn Tyr Gly Thr He Thr Ser Asn Lys He 
385 390 395 400 

aag tat tat gat tta gca aat aag gat ate ttt cag gtt cga tea tta 
Lys Tyr Tyr Asp Leu Ala Asn Lys Asp He Phe Gin Val Arg Ser Leu 
405 410 415 
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ggg gcg gat tta get aat tac tac gca cag gta tat gga gtt ccg tac 1296 
Gly Ala Asp Leu Ala Asn Tyr Tyr Ala Gin Val Tyr Gly Val Pro Tyr 
420 425 430 

get agt ttt aca ctg ctt gac aag aat aca gga tea gga tea gtt gga 1344 
Ala Ser Phe Thr Leu Leu Asp Lys Asn Thr Gly Ser Gly Ser Val Gly 
435 440 445 

ggt ttt acg tac tea aaa cca cat aca act atg caa gta tgt aca caa 1392 
Gly Phe Thr Tyr Ser Lys Pro His Thr Thr Met Gin Val Cys Thr Gin 
450 455 460 

aat tac aat acg att gat gaa ate cct cca gag aat gag cca ctt agt 1440 
Asn Tyr Asn Thr lie Asp Glu lie Pro Pro Glu Asn Glu Pro Leu Ser 
465 470 475 480 

aga ggg tat age cat aga tta tct cat ate acc tct tat tct ttt tct 14 88 

Arg Gly Tyr Ser His Arg Leu Ser His lie Thr Ser Tyr Ser Phe Ser 
4 85 4 90 4 95 

aag aat get agt agt cct get aga tat ggc aat etc cct gta ttt get 1536 
Lys Asn Ala Ser Ser Pro Ala Arg Tyr Gly Asn Leu Pro Val Phe Ala 
500 505 510 

tgg aca cat egg agt gcg gat gtt aca aat aca gtt tat tea gat aaa 1584 
Trp Thr His Arg Ser Ala Asp Val Thr Asn Thr Val Tyr Ser Asp Lys 
515 520 525 

att act cag ata cca gtt gta aag gca cat act tta gtt tea ggt act 1632 
lie Thr Gin lie Pro Val Val Lys Ala His Thr Leu Val Ser Gly Thr 
530 * 535 540 

act gtt att aaa ggt cct gga ttt aca gga ggc aat ate ctt aaa aga 1680 
Thr Val lie Lys Gly Pro Gly Phe Thr Gly Gly Asn lie Leu Lys Arg 
545 ' 550 555 560 

aca agt agt ggt ccg tta get tat act agt gtc tct gta aaa tea cca 1728 
Thr Ser Ser Gly Pro Leu Ala Tyr Thr Ser Val Ser Val Lys Ser Pro 
565 570 575 

tta tea caa aga tat cgt gca aga ata cgt tat get tct act act aac 1776 
Leu Ser Gin Arg Tyr Arg Ala Arg lie Arg Tyr Ala Ser Thr Thr Asn 
580 585 590 

tta cga ctt ttt gta aca att tct gga act cgc att tac tct ata aat 1824 
Leu Arg Leu Phe Val Thr He Ser Gly Thr Arg He Tyr Ser He Asn 
595 600 605 

gtt aat aaa acc atg aat aaa ggg gat gat tta aca ttt aat aca ttt 1872 
Val Asn Lys Thr Met Asn Lys Gly Asp Asp Leu Thr Phe Asn Thr Phe 
610 615 620 

gac tta gca act att ggt act get ttc aca ttt tea aat tac teg gat 1920 
Asp Leu Ala Thr lie Gly Thr Ala Phe Thr Phe Ser Asn Tyr Ser Asp 
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age tta acg gta ggt gca gat tct ttt get tea gga gga gaa gtt tat 

Ser Leu Thr Val Gly Ala Asp Ser Phe Ala Ser Gly Gly Glu Val Tyr 

645 650 655 

gta gat aag ttc gaa ctt att ccg gta aat gca aca ttt gaa gca gaa 

Val Asp Lys Phe Glu Leu lie Pro Val Asn Ala Thr Phe Glu Ala Glu 

660 665 670 

gaa gac eta gat gtg gca aag aaa gca gta aat ggc ttg ttt acg agt 

Glu Asp Leu Asp Val Ala Lys Lys Ala Val Asn Gly Leu Phe Thr Ser 

675 680 685 

aaa aaa gat gee tta cag aca agt gta acg gat tat caa gtg aat caa 

Lys Lys Asp Ala Leu Gin Thr Ser Val ' Thr Asp Tyr Gin Val Asn Gin 
690 695 700 

gcg gca aac tta gta gaa tgc eta tec gat gag tta tae cca aat gaa 

Ala Ala Asn Leu Val Glu Cys Leu Ser Asp Glu Leu Tyr Pro Asn Glu 

705 710 715 720 

aaa cga atg tta tgg gat gca gtg aaa gag gcg aaa cga ctt gtt cag 

Lys Arg Met Leu Trp Asp Ala Val Lys Glu Ala Lys Arg Leu Val Gin 

725 730 735 

gca cgt aac tta etc caa gat aca ggc ttt aat agg att aat gga gaa 

Ala Arg Asn Leu Leu Gin Asp Thr Gly Phe Asn Arg lie Asn Gly Glu 

740 745 750 

aac gga tgg acg gga agt acg gga ate gag gtt gcg gaa gga gat gtt 

Asn Gly Trp Thr Gly Ser Thr Gly He Glu Val Ala Glu Gly Asp Val 

755 760 765 

ctg ttt aaa gat cgt teg ctt cgt ttg aca agt gcg aga gag att gat 

Leu Phe Lys Asp Arg Ser Leu Arg Leu Thr Ser Ala Arg Glu He Asp 
770 775 780 

aca gaa aca tat cca acg tat etc tat caa caa ata gat gaa tea ctt 

Thr Glu Thr Tyr Pro Thr Tyr Leu Tyr Gin Gin He Asp Glu Ser Leu 

785 790 795 800 

tta aaa cca tat aca aga tat aaa eta aaa ggt ttt ata gga agt agt 

Leu Lys Pro Tyr Thr Arg Tyr Lys Leu Lys Gly Phe He Gly Ser Ser 

805 810 815 

caa gat tta gag att aaa tta ata cgt cat egg gca aat caa ate gtc 
Gin Asp Leu Glu He Lys Leu He Arg His Arg Ala Asn Gin He Val 

820 825 830 

aaa aat gta cca gat aat etc ttg cca gat gta etc cct gtc aat tct 
Lys Asn Val Pro Asp Asn Leu Leu Pro Asp Val Leu Pro Val Asn Ser 

835 840 845 



tgt ggt ggg ate gat cgc tgc agt gag caa cag tat gta gac gcg aat 
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CysGly Gly He Asp Arg Cys Ser Glu Gin Gin Tyr Val Asp Ala Asn 
850 J 855 860 

tta gca etc gaa aac aat gga gaa aat gga aat atg tct tct gat tec 
Leu Ala Leu Glu Asn Asn Gly Glu Asn Gly Asn Met Ser Ser Asp Ser 
865 870 875 880 

cat gca ttt tct ttc cat att gat aca ggt gaa ata gat ttg aat gaa 
His Ala Phe Ser Phe His He Asp Thr Gly Glu He Asp Leu Asn Glu 
885 890 895 

aat aca gga att tgg gtc gta ttt aaa att ccg aca aca aat gga tac 
Asn Thr Gly He Trp Val Val Phe Lys He Pro Thr Thr Asn Gly Tyr 
900 905 910 

gca aca eta gga aat ctt gaa ttg gta gaa gag ggg cca ttg tea ggg 
Ala Thr Leu Gly Asn Leu Glu Leu Val Glu Glu Gly Pro Leu Ser Gly 
915 920 925 

gaa aca tta gaa cga gca caa caa caa gaa caa caa tgg caa gac aaa 
Glu Thr Leu Glu Arg Ala Gin Gin Gin Glu Gin Gin Trp Gin Asp Lys 
930 ' 935 940 

atg gca aga aaa cgt ggg gca tea gaa aaa gca tat tat gca gca aag 
Met Ala Arg Lys Arg Gly Ala Ser Glu Lys Ala Tyr Tyr Ala Ala Lys 
945 ~ 950 955 960 

caa gee att gat cgt tta ttc gca gat tat caa gac caa aaa ctt aat 
Gin Ala He Asp Arg Leu Phe Ala Asp Tyr Gin Asp Gin Lys Leu Asn 
965 970 975 

tct ggt gta gaa atg tea gat atg ttg gca gec caa aac ctt gta cag 
Ser Gly Val Glu Met Ser Asp Met Leu Ala Ala Gin Asn Leu Val Gin 
980 985 990 

tec att cct tac gta tat aat gat gcg tta cca gaa ate cct gga atg 
Ser He Pro Tyr Val Tyr Asn Asp Ala Leu Pro Glu He Pro Gly Met 
995 1000 1005 

aac tat acg agt ttt aca gag tta aca aat aga etc caa caa gca 
Asn Tyr Thr Ser Phe Thr Glu Leu Thr Asn Arg Leu Gin Gin Ala 
1010 1015 1020 

tgg aat ttg tat gat ctt cga aat get ata cca aat gga gat ttt 
Trp Asn Leu Tyr Asp Leu Arg Asn Ala He Pro Asn Gly Asp Phe 
1025 ' 1030 1035 

cga aat gga tta agt gat tgg aat gca aca tea gat gtg aat gtg 
Arg Asn Gly Leu Ser Asp Trp Asn Ala Thr Ser Asp Val Asn Val 
1040 1045 1050 

caa caa eta age gat aca tct gtc ctt gtc att cca aac tgg aat 
Gin Gin Leu Ser Asp Thr Ser Val Leu Val He Pro Asn Trp Asn 
1055 1060 1065 
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tct caa gtg tea caa caa ttt aca gtt caa ccg aat tat aga tat 324 9 

Ser Gin Val Ser Gin Gin Phe Thr Val Gin Pro flsn Tyr Arg Tyr 

1070 1075 1080 

gtg tta cgt gtc aca gcg aga aaa gag gga gta gga gac gga tat 3294 

Val Leu Arg Val Thr Ala Arg Lys Glu Gly Val Gly Asp Gly Tyr 

108-5 1090 1095 

gtg ate ate cgt gat ggt gcg aat cag aca gaa aca etc aca ttt 3339 

Val lie lie Arg Asp Gly Ala Asn Gin Thr Glu Thr Leu Thr Phe 

1100 1105 1110 

aat ata tgt gat gat gat aca ggt gtt tta tct get gat caa act 3384 

Asn lie Cys Asp Asp Asp Thr Gly Val Leu Ser Ala Asp Gin Thr 

1115 " 1120 1125 

age tat ate aca aaa aca gtg gaa ttc act cca tct aca gag caa 3429 

Ser Tyr lie Thr Lys Thr Val Glu Phe Thr Pro Ser Thr Glu Gin 

1130 1135 1140 

gtt tgg att gac atg agt gag acc gaa ggt gta ttc aac ata gaa 3474 

Val Trp lie Asp Met Ser Glu Thr Glu Gly Val Phe Asn lie Glu 

1145 1150 1155 

agt gta gaa etc gtg tta gaa gaa gag taa 3504 

Ser Val Glu Leu Val Leu Glu Glu Glu 



1160 




1165 










<210> 3 
<211> 3690 
<212> DNA 

<213> Bacillus thuringiensis 










<400> 3 
gaattctaat 


gacacagtag 


aatattttta 


aaataaagat 


ggaagggggg 


atatgaaaaa 


60 


tataatcaca 


agagtcatac 


aaaaagatgg 


ttatgttaaa 


acaaaaaaat 


cctgtaggaa 


120 


taagggttta 


aaagcaatcg 


tttgaaaaga 


tagttatatt 


aaattgtatg 


tataggggga 


180 


aaaaagatga 


gtccaaataa 


tcaaaatgaa 


tatgaaattc 


tagatgette 


atcatctact 


240 


tctgtatccg 


ataattctgt 


tagataccct 


ttagcaaacg 


atcaaacgac 


cacattacaa 


300 


aacatgaact 


ataaagatta 


tctgagaatg 


tctgagggag 


agaatcctga 


attatttgga 


360 


aatceggaga 


cgtttattag 


ttcatctacg 


gttcaaactg 


gaattggcat 


tgttggtcaa 


420 


gtactggggg 


ctttaggggt 


tecatttget 


ggacagatag 


ctagttttta 


tagtttcatt 


480 


gtcggtcaat 


tatggecate 


aagtaccgtg 


agtgtatggg 


aaatgattat 


gaaacaagtg 


540 


gaagatctaa 


ttgatcaaaa 


aataacagat 


tctgtaagga 


aaacageget 


tgcaggacta 


600 
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caaggattag 


gagatggctt 


agacgtatat 


cagaaatcac 


ttaagaattg 


gctggaaaat 


660 


cgtaatgata 


caagagctag 


aagtgttgtg 


gtgacccaat 


atatagcttt 


agagcttgat 


720 


tttgttgcta 


aaatcccatc 


ttttgcaata 


tctggacagg 


aagtaccatt 


attatcagtg 


780 


tatgcacaag 


cagcgaattt 


acatttgcta 


ttattacgag 


atgcttccat 


ttttggagca 


840 


gagtggggat 


tcacaccagg 


agaaatttcc 


acattttatg 


atcgtcaggt 


gacacgtacc 


900 


gcccaatact 


cggattattg 


tgtaaagtgg 


tataacactg 


gcttagataa 


attaaaaggt 


960 


acgaatgctg 


caagttggct 


gaagtatcac 


caattccgaa 


gagaaatgac 


attactggta 


1020 


ttagatttag 


tagcgttatt 


tccaaactat 


gacacacgta 


cgtatccaat 


cgaaacaacg 


1080 


gcccaactta 


cacgggaagt 


gtatacagat 


ccaatagtat 


ttaacagaga 


aacaagtggt 


1140 


ggattttgta 


ggcgttggtc 


acttaacagt 


gatatttctt 


tttcagaagt 


cgaaagcgct 


1200 


gtaattcgtt 


caccacacct 


atttgatata 


ctcagtgaaa 


tagaatttta 


tacaacaaga 


1260 


gcggggcttc 


ccttgaataa 


tacggaatac 


cttgaatatt 


gggtaggaca 


ttctataaaa 


1320 


tataaaaata 


cgaatgcctc 


atcagcatta 


gaacgtaatt 


acggtacgat 


tacttctaac 


1380 


aaaatcaagt 


attatgattt 


agcaaataag 


gatatctttc 


aggttcgatc 


attaggggcg 


1440 


gatttagcta 


attactacgc 


acaggtatat 


ggagttccgt 


acgctagttt 


tacactgctt 


1500 


gacaagaata 


caggatcagg 


atcagttgga 


ggttttacgt 


actcaaaacc 


acatacaact 


1560 


atgcaagtat 


gtacacaaaa 


ttacaatacg 


attgatgaaa 


tccctccaga 


gaatgagcca 


1620 


cttagtagag 


ggtatagcca 


tagattatct 


catatcacct 


cttattcttt 


ttctaagaat 


1680 


gctagtagtc 


ctgctagata 


tggcaatctc 


cctgtatttg 


cttggacaca 


tcggagtgcg 


1740 


gatgttacaa 


atacagttta 


ttcagataaa 


attactcaga 


taccagttgt 


aaaggcacat 


1800 


actttagttt 


caggtactac 


tgttattaaa 


ggtcctggat 


ttacaggagg 


caatatcctt 


1860 


aaaagaacaa 


gtagtggtcc 


gttagcttat 


actagtgtct 


ctgtaaaatc 


accattatca 


1920 


caaagatatc 


gtgcaagaat 


acgttatgct 


tctactacta 


acttacgact 


ttttgtaaca 


1980 










ccatgaataa 


aggggatgat 


2040 


ttaacattta 


atacatttga 


cttagcaact 


attggtactg 


ctttcacatt 


ttcaaattac 


2100 


tcggatagct 


taacggtagg 


tgcagattct 


tttgcttcag 


gaggagaagt 


ttatgtagat 


2160 


aagttcgaac 


ttattccggt 


aaatgcaaca 


tttgaagcag 


aagaagacct 


agatgtggca 


2220 


aagaaagcag 


taaatggctt 


gtttacgagt 


aaaaaagatg 


ccttacagac 


aagtgtaacg 


2280 
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gattatcaag 


tgaatcaagc 


ggcaaactta 


gtagaatgcc 


tatccgatga 


gttataccca 


2340 


aatgaaaaac 


gaatgttatg 


ggatgcagtg 


aaagaggcga 


aacgacttgt 


tcaggcacgt 


2400 


aacttactcc 


aagatacagg 


ctttaatagg 


attaatggag 


aaaacggatg 


gacgggaagt 


2460 


acgggaatcg 


aggttgcgga 


aggagatgtt 


ctgtttaaag 


atcgttcgct 


tcgtttgaca 


2520 


agtgcgagag 


agattgatac 


agaaacatat 


ccaacgtatc 


tctatcaaca 


aatagatgaa 


2580 


tcacttttaa 


aaccatatac 


aagatataaa 


ctaaaaggtt 


ttataggaag 


tagtcaagat 


2640 


ttagagatta 


aattaatacg 


tcatcgggca 


aatcaaatcg 


tcaaaaatgt 


accagataat 


2700 


ctcttgccag 


atgtactccc 


tgtcaattct 


tgtggtggga 


tcgatcgctg 


cagtgagcaa 


2760 


cagtatgtag 


acgcgaattt 


agcactcgaa 


aacaatggag 


aaaatggaaa 


tatgtcttct 


2820 


gattcccatg 


cattttcttt 


ccatattgat 


acaggtgaaa 


tagatttgaa 


tgaaaataca 


2880 


ggaatttggg 


tcgtatttaa 


aattccgaca 


acaaatggat 


acgcaacact 


aggaaatctt 


2940 


gaattggtag 


aagaggggcc 


attgtcaggg 


gaaacattag 


aacgagcaca 


acaacaagaa 


3000 


caacaatggc 


aagacaaaat 


ggcaagaaaa 


cgtggggcat 


cagaaaaagc 


atattatgca 


3060 


gcaaagcaag 


ccattgatcg 


tttattcgca 


gattatcaag 


accaaaaact 


taattctggt 


3120 


gtagaaatgt 


cagatatgtt 


ggcagcccaa 


aaccttgtac 


agtccattcc 


ttacgtatat 


3180 


aatgatgcgt 


taccagaaat 


ccctggaatg 


aactatacga 


gttttacaga 


gttaacaaat 


3240 


agactccaac 


aagcatggaa 


tttgtatgat 


cttcgaaatg 


ctataccaaa 


tggagatttt 


3300 


cgaaatggat 


taagtgattg 


gaatgcaaca 


tcagatgtga 


atgtgcaaca 


actaagcgat 


3360 


acatctgtcc 


ttgtcattcc 


aaactggaat 


tctcaagtgt 


cacaacaatt 


tacagttcaa 


3420 


ccgaattata 


gatatgtgtt 


acgtgtcaca 


gcgagaaaag 


agggagtagg 


agacggatat 


3480 


gtgatcatcc 


gtgatggtgc 


gaatcagaca 


gaaacactca 


catttaatat 


atgtgatgat 


3540 


gatacaggtg 


ttttatctgc 


tgatcaaact 


agctatatca 


caaaaacagt 


ggaattcact 


3600 


ccatctacag 


agcaagtttg 


gattgacatg 


agtgagaccg 


aaggtgtatt 


caacatagaa 


3660 


agtgtagaac 


tcgtgttaga 


agaagagtaa 








3690 
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